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COMPOSITION OF PLASMA DISPLAY PANEL 

BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

The present invention relates to a plasma display panel (PDP) and, more 
particularly, to a composition of plasma display panel. 

2. Description of the Background Art 

10 In general, a plasma display panel (PDP) device receives much attention 

as a next-generation display device together with a thin film transistor (TFT), a 
liquid crystal display (LCD), an EL (Electro-Luminescence) device, an FED (Field 
Emission Display) and the like. 

The PDP is a display device which uses a luminescent phenomenon 

15 according to an energy difference made when red, green and blue fluorescent 
materials are changed from an excited state to a ground state after being excited 
by 147 nm of ultraviolet rays which are generated as a He+X3 gas or N3+X3 gas 
is discharged from a discharge cell isolated by a barrier rib. 

Thanks to its properties of facilitation in manufacturing from a simple 

20 structure, a high luminance, a high light emitting efficiency, a memory function, a 
high non-linearity, a 160° or larger optical angular field and the like, the PDP 
display device is anticipated to occupy a 40" or wider large-scale display device 
markets. 

A structure of the conventional PDP will now be described with reference 
25 to Figure 1 . 



Figure 1 is a sectional view showing a structure of a conventional PDR 

As shown in Figure 1, the conventional PDP includes: a lower insulation 
layer 20 formed on a lower glass substrate 21; an address electrode 22 formed at 
a predetermined portion on the lower insulation layer 20; a lower dielectric layer 19 
formed on the address electrode 22 and the lower insulation layer 20; an isolation 
wall 17 defined in a predetermined portion on the lower dielectric layer 19 in order 
to divide each discharging cell; a black matrix layer 23 formed on the isolation wall 
17; a fluorescent layer 18 formed with a predetermined thickness on the side of 
the black matrix layer 23 and the isolation wall 17 and on the lower dielectric layer 
19, and receiving ultraviolet ray and emitting each red, green and blue visible rays; 
a glass substrate 11; a sustain electrode 12 formed at a predetermined portion on 
the upper glass substrate 11 in a manner of vertically intersecting the address 
electrode 22; a bus electrode 12 formed on a predetermined portion on the sustain 
electrode 12; a first upper dielectric layer 14 formed on the bus electrode 13, the 
sustain electrode 12 and the upper glass substrate 11; a second upper dielectric 
layer 15 formed on the first upper dielectric layer 14; and a protection layer (MgO) 
16 formed on the second upper dielectric layer 15 in order to protect the second 
upper dielectric layer 15. 

The first and second upper dielectric layers 14 and 15 are called upper 
dielectric layers. 

The operation of the conventional PDP will now be described. 

First, as the upper glass substrate 11 and the lower glass substrate 21 of 
the conventional PDP, an SLS (Soda-Lime Silicate) glass substrate is used. 

The lower insulation layer 20 is positioned on the lower glass substrate 21 , 
the SLS glass substrate, and the address electrode 22 is positioned on the lower 



insulation layer 20. 

The lower dielectric layer 19 positioned on the address electrode 22 and 
the lower insulation layer 20 blocks visible rays emitted toward the lower glass 
substrate 21. 

In order to increase the luminous efficacy, a dielectric layer having a high 
reflectance is used as the lower dielectric layer 19. The lower dielectric layer 19, a 
translucent dielectric layer with a reflectance of 60% or above, minimizes loss of 
light. 

The fluorescent layer 18 is formed by laminating in a sequential order of 
red, green and blue fluorescent materials. A specific wavelength of visible ray is 
emitted depending on an intensity of an ultraviolet ray according to plasma 
generated between the isolation walls 17. 

Meanwhile, at a lower surface of the upper glass substrate 11, the SLS 
glass substrate, there are formed the sustain electrode 12 positioned to vertically 
intersect the address electrode 22 and the bus electrode 13 positioned on the 
sustain electrode 12. And upper dielectric layers 14 and 15 with an excellent light 
transmittance are positioned on the bus electrode 13. 

The protection layer 16 is positioned on the upper dielectric layer 15 in 
order to prevent the upper dielectric layer 15 from being damaged due to 
generation of plasma. Herein, since the first upper dielectric layer 14 is directly 
contacted with the sustain electrode 12 and the bus electrode 13, it must have a 
high softening temperature in order to avoid a chemical reaction with the sustain 
electrode 12 and the bus electrode 13. In addition, since the second upper 
dielectric layer 15 is expected to have a high smoothness because the protection 
layer 16 is formed thereon, its softening temperature must be lower by scores of 



''C than the first upper dielectric layer 14. 

Commonly, the PDP display device has a problem of jitter occurrence. The 
jitter phenomenon, which occurs as discharging is delayed for a certain time for a 
specific applied scan pulse, causes a mis-discharging and interferes a high speed 
5 driving. 

The jitter phenomenon is affected mainly by a surface state of the 
protection layer (MgO) and a crystallinity, an electric permittivity (that is, a 
dielectric constant) and thickness of each layer, a structure and a gap of isolation 
walls and electrodes, a driving method, a type and a content of a discharging gas, 

10 and the like. Especially, Xe has a low diffusion rate in a discharging space, so if 
the Xe content is increased in order to obtain a high efficacy characterisfics, there 
is higher probability that the jitter phenomenon occurs. 

Therefore, in the conventional art, in order to solve the problem of the mis- 
discharging due to the jitter phenomenon, usually, an electric permittivity of the 

15 upper dielectric layer and the lower dielectric layer is increased or their thickness 
is reduced. In general, the upper dielectric layer and the lower dielectric layer of 
the PDP has an electric permittivity of about 12--15 range, and especially, in case 
of the lower dielectric layer, because it contains Ti02 powders for increasing the 
reflectance, it has a higher electric permittivity. 

20 However, if the electric permittivity is increased by about twice, a 

discharge voltage is degraded due to the increase in the capacitance, and thus, 
about 20% of the overall jitter is reduced. 

In addition, the jitter characteristics is also changed due to a change in the 
thickness of the upper dielectric layer and the lower dielectric layer of the PDP. For 

25 example, if the gap between the upper electrodes 12 and 13 and the lower . 



electrode 22 narrows as the thickness of the upper dielectric layer and the lower 
dielectric layer of the PDP is reduced, the discharge voltage would be dropped 
and thus the jitter can be reduced. 

The lower dielectric layer and the upper dielectric layer are made of a 
material having PbO as a principal component with an electric permittivity of about 
12-15, and the gap between the upper electrode and the lower electrode is 
maintained at about 100p.m. 

The fabrication method of the lower dielectric layer 19 and the upper 
dielectric layers 14 and 15 will now be described in detail. 

The lower dielectric layer is formed as follows: Mixed powders, in which 
scores of % of oxide in a powder state such as Ti02 or AI2O3 having a particle 
diameter of below 2|j,m is mixed for improving reflection characteristics and 
controlling an electric permittivity, is mixed with an organic solvent to produce a 
paste with a viscosity of about 40000-50000 cps, and the paste is printed/fired, 
thereby forming the lower dielectric layer. In this case, the firing temperature is 
usually at the range of 550-600°C, and the thickness of the lower dielectric layer 
is about 20|xm. 

The upper dielectric layer is formed as follows: a paste obtained by mixing 
an organic binder is coated to boro-silicate glass (BSG) powder with a size of a 
particle diameter of 1 and containing about 40% of Pb in a screen printing 

method, and then, the coated paste is fired at a temperature of 550°C-580°C. 

Characteristics change in the jitter according to the change in the electric 
permittivity will now be described with reference to Figures 2A and 2B. 

Figure 2A shows Jitter occurrence characteristics in case that a distance 
constant of the upper dielectric layer and the lower dielectric layer for a general 



PDP is 14, and Figure 2B illustrates jitter occurrence characteristics in case that a 
distance constant of the upper dielectric layer and the lower dielectric layer for a 
general PDP is 25. 

As shown in Figures 2A and 2B, if the electric permittivity is changed from 
5 14 to 25, an operation speed is increased from 1.25|is to 1.14jxs due to the 
increase in the capacitance, and according to which the overall jitter is reduced by 
about 11%. 

However, since a withstand voltage is reduced according to the increase 
in the electric permittivity, there is a limitation in increasing the electric permittivity 
10 of the PbO-based dielectric material (the material of the upper dielectric layer and 
the lower dielectric layer). 

In addition, in the case of increasing the capacitance by reducing the 
thickness of the material having the same electric permittivity, a problem arises 
that the conventional dielectric can not withstand the withstand voltage of about 
15 560V. 

To sum up, as stated above, the dielectric layer of the conventional PDP 
has the following problem. 

That is, since the dielectric layer is made of the PbO-based dielectric 
material, if the electric permittivity of the dielectric is increased in order to reduce 
20 the jitter, the withstand voltage would be reduced. Thus, the electric permittivity of 
the dielectric can not be increased to its maximum. 

In addition, if the thickness of the upper dielectric layer and the lower 
dielectric layer is reduced, the withstand voltage would be lowered down, causing 
the problem that jitter can not be effectively reduced, and thus, a high speed 
25 driving is hardly performed. 



other conventional PDPs and their fabrication methods are disclosed in 
the USP No. 5. 838.106 issued on November 17, 1998. a USP No. 6.242.859 
issued on June 5, 2001. and a USP No. 6,599,851 issued on July 29, 2003. 

5 SUMMARY OF THE INVENTION. 

Therefore, one object of the present invention is to provide a composition 
of a plasma display panel (PDP) capable of effectively reducing a jitter. 

Another object of the present invention is to provide a composition of a 
10 PDP capable of preventing jitter occurrence and mis-discharging by increasing an 
electric permittivity of a dielectric to its maximum and increasing a capacitance. 

Still another object of the present invention is to provide a composition of a 
PDP capable of heightening a luminance and an efficiency by reflecting a portion 
of a visible ray radiated from a fluorescent material. 
15 To achieve these and other advantages and in accordance with the 

purpose of the present invention, as embodied and broadly described herein, 
there is provided a composition of a PDP containing a ferroelectric transparent 
ceramics material. 

To achieve the above object, there is also provided a composition of a 
20 PDP, including: a lower dielectric layer containing a ferroelectric transparent 
ceramics material; an upper dielectric layer containing the ferroelectric transparent 
ceramics material; and a fluorescent material with the ferroelectric transparent 
ceramics material mixed therein or having a ferroelectric transparent ceramics thin 
film. 

25 To achieve the above object, there is also provided a ferroelectric 

7 



transparent ceramics material contained in a composition of a PDP is at least one 
of (Pb-La)(ZrTi)03, (Pb,BiHZrTi)03. (Pb.LaHHfTi)03, (Pb.BaHZrTiPa, (Sr.Ca)- 
(LiNbTi)03, LiTaOs. SrTiOa, La2Ti207, LiNbOa, (Pb,La)-(MgNbZtTi)03, (Pb,Ba)- 
(LaNb)03. (Sr,Ba)-Nb203. K(Ta.Nb)03. (Sr.Ba.LaHNbaOe). NaTi03. MgTiOs, 
5 BaTiOa. SrZr03 or Knb03. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 
accompanying drawings. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
15 specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a sectional view showing a structure of a PDP in accordance 
with a conventional art; 
20 Figure 2A shows jitter occurrence characteristics in case that a distance 

constant of the upper dielectric layer and the lower dielectric layer for a general 
PDP is 14; 

Figure 2B illustrates jitter occurrence characteristics in case that a 
distance constant of the upper dielectric layer and the lower dielectric layer for a 
25 general PDP is 25; and 

8 



Figure 3 illustrates ferroelectric transparent ceramics materials applied in 
the present invention and their characteristics. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

5 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

A preferred embodiment of a composition of a PDP that is capable of 
effectively reducing a jitter by containing a ferroelectric transparent ceramics 
10 material thereto will now be described. 

Namely, preferred embodiments of a composition of a PDP capable of 
increasing an electric permittivity of a dielectric of a PDP to its maximum by 
containing the ferroelectric transparent ceramics material, preventing a jitter 
occurrence and a mis-discharging by increasing a capacitance, and improving a 
15 luminance and an efficiency by reflecting a portion of a visible ray radiated from a 
fluorescent material, will now be described. 

Herein, increase in the capacitance would lead to reduction of a jitter, 
which results in preventing of a mis-discharging generated when the PDP is at a 
low temperature or at a high temperature. 
20 In addition, in the present invention, a ferroelectric transparent ceramics 

material having a high withstand voltage, a high electric permittivity (more than 
1000). and a high dielectric strength is applied to the upper and lower dielectrics 
constituting the PDP device, to thereby increasing a capacitance and enhancing a 
resistance. 

25 Moreover, the ferroelectric transparent ceramics material is also applied to 

9 



a fluorescent material in order to increase the capacitance, and a visible ray 
reflection is induced to increase luminance and efficiency of the PDR 

Figure 3 illustrates ferroelectric transparent ceramics materials applied in 
the present invention and their characteristics. 

The materials as shown in Figure 3 has a 1000 or higher electric 
permittivity, a 70% or higher visible ray transmittance, and a 10^/m or higher 
dielectric strength (not shown). Herein, since the electric permittivity, the 
ferroelectric transparent ceramics material applied in the present invention is 
higher than 1000, the jitter can be effectively reduced even with the less amount of 
ferroelectric transparent ceramics material. 

Among the materials, (Pb, BiHZrTi)03. (Pb, LaHMgNbZrTi)03, (Pb,Ba)- 
(LaNb)03 are transparent materials with a transmittance of almost 100% while 
having the high electric permittivity (higher than 1700), so they can be also applied 
to the upper dielectric of the PDP device. 

Various embodiments in which the ferroelectric transparent ceramics 
material is applied to the PDP to reduce the jitter and thus prevent mis-discharging 
will now be described. 

First embodiment 

In the first embodiment, at least one of ferroelectric transparent ceramics 
materials of Figure 3 is applied to the lower dielectric of the PDR And the 
ferroelectric transparent ceramics powder is mixed in the conventional lower 
dielectric material or a ferroelectric transparent ceramics thin film is additionally 
formed on the conventional lower dielectric layer to increase a capacitance. 

First, ferroelectric transparent ceramics powder is prepared and mixed to 

10 



the lower dielectric materiaL 

When the ferroelectric transparent ceramics powder is mixed in the lower 
dielectric material, the ferroelectric transparent ceramics powder with a particle 
diameter of a few ^m is mixed in a range of 1 weight % 20 weight % in parent 
5 glass powder. The ratio of the lower dielectric composition has been obtained by 
assuming the weight of the lower dielectric layer is 100 wt%. 

Thereafter, the mixed powder is formed to a paste with a viscosity of about 
40000-50000, which Is then printed and fired to form the lower dielectric layer. 

When a ferroelectric transparent ceramics thin film is formed on the lower 
10 dielectric layer, a lower dielectric layer is formed thinner than the thickness of the 
conventional lower dielectric layer and the ferroelectric transparent ceramics 
material is coated with a thickness of thousands of A at the surface of the thin 
lower dielectric layer or embedded in the lower dielectric layer by E-beam or 
sputtering. 

15 Namely, by forming the ferroelectric transparent ceramics thin film on the 

lower dielectric layer, the electric permittivity of the lower dielectric can be 

improved. 

In addition, by firing the ferroelectric transparent ceramics powder, the 
dielectric tissue can become denser, so that a life span of the device can be 
20 increased. 

Second enfibodiment 

In a second embodiment of the present invention, at least one of 
ferroelectric transparent ceramics materials shown in Figure 3 is applied to the 
25 upper dielectric of the PDR In addition, the ferroelectric transparent ceramics 

11 



powder is mixed in the conventional upper dielectric material or a ferroelectric 
transparent ceramics thin film is additionally formed on the conventional upper 
dielectric layer in order to increase a capacitance. 

First, ferroelectric transparent ceramics powder is prepared and mixed to 
5 the upper dielectric material. 

When the ferroelectric transparent ceramics powder is mixed in the lower 
dielectric material, the ferroelectric transparent ceramics powder with a particle 
diameter of a few nm is mixed in a range of 1 wt % - 5 wt% in parent glass 
powder. The ratio of the upper dielectric composition has been obtained by 
10 assuming the weight of the upper dielectric layer is 1 00 wt%. 

Thereafter, the mixed powder is formed to a paste with a viscosity of about 
40000-50000, which is then printed and fired to form the lower dielectric layer. 

A ferroelectric transparent ceramics thin film is formed in the same 
manner as in the conventional art. That is, an upper dielectric layer is formed, on 
15 which the ferroelectric transparent ceramics material is coated with a thickness of 
scores of hundreds of A. Namely, by forming the ferroelectric transparent 
ceramics thin film on the upper dielectric layer, the electric permittivity of the upper 
dielectric can be improved. 

Preferably, the ferroelectric transparent ceramics material used to 
20 heighten the electric permittivity of the upper dielectric is selected from the group 
consisting of (Pb,BiHZrTi)03, (Pb,LaHMgNbZrTi)03. (Pb,BaHLaNb)03 which 
have an extremely high transparent. 



Third embodiment 

25 In the third embodiment of the present invention, at least one of 
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ferroelectric transparent ceramics material shown in Figure 3 is applied to a 
fluorescent material of the PDR The ferroelectric transparent ceramics material is 
mixed in power form to a conventional fluorescent material or a ferroelectric 
transparent ceramics thin film is additionally formed on the conventional 

5 fluorescent material, to thereby increasing a capacitance. 

First, ferroelectric transparent ceramics powder is prepared and mixed to 
the fluorescent material. 

When the ferroelectric transparent ceramics powder is mixed to the 
fluorescent material, the fine ferroelectric transparent ceramics powder with a 

10 particle diameter of a few nm is mixed in a range of 1 wt % - 10 wt% in the 
fluorescent material powder. The ratio of the fluorescent material composition has 
been obtained by assuming the weight of the fluorescent layer is 100 wt%. 

When the ferroelectric transparent ceramics thin film is formed on the 
fluorescent layer, the ferroelectric transparent ceramics thin film is formed with a 

15 thickness of below lOOA at the surface of the conventional fluorescent layer in an 
E-beam or a Sol-Gel method. That is, with the ferroelectric transparent ceramics 
thin film thereon, the fluorescent material can discharge a secondary electron and 
increase a surface charge, so that a mis-discharge occurrence can be reduced. 

In this respect, if the ferroelectric transparent ceramics thin film is too thick, 

20 the ferroelectric transparent ceramics thin film is to absorb ultraviolet rays, 
reducing the luminance of the PDR Thus, it is preferred that the ferroelectric 
transparent ceramics thin film has the thickness of below lOOA. 

In the present invention, by applying one of the first to third embodiment to 
the PDF, the electric permittivity of the PDP device can be increased, and 

25 accordingly, the capacitance can be also increased. In addition, because the 



ferroelectric transparent ceramics material used in the present invention has a 
high dielectric strength, a discharge withstand voltage can be heightened. 
Therefore, as the capacitance is increased, the jitter can be reduced, and thus, a 
mis-discharge occurrence rate can be reduced. 
5 Moreover, because the ferroelectric transparent ceramics material can 

reflect a portion of the visible ray radiated from the fluorescent material, the 
strength of the discharged visible ray can be increased. 

As so far described, by mixing the ferroelectric transparent ceramics 
powder to the upper dielectric or/and lower dielectric material or by forming the 
10 ferroelectric transparent ceramics thin film on the jjpper dielectric or/and lower 
dielectric, the electric permittivity of the upper and lower dielectric can be 
heightened. 

In addition, because the electric permittivity of the upper and lower 
dielectric is heightened, the capacitance is Increased, the jitter is reduced, and the 
15 mis-discharge occurrence rate can be considerably reduced. 

Moreover, by mixing the ferroelectric transparent ceramics powder to the 
fluorescent material or by forming the ferroelectric transparent ceramics thin film 
on the fluorescent material, the visible ray radiated from the fluorescent material 
can be partially reflected, so that the luminance and efficiency of the PDP can be 
20 also enhanced. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather should 
25 be construed broadly within its spirit and scope as defined in the appended claims, 



and therefore all changes and modifications that fall within the metes and bounds 
of the claims, or equivalence of such metes and bounds are therefore intended to 
be embraced by the appended claims. 
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